Keratinocyte gene therapy: cytokine gene expression in local keratinocytes and in circulation by introducing cytokine genes into skin.
Using the plasmid DNA injection method, we introduced cytokine genes into skin to determine whether systemic expression of cytokine genes is possible. Eight human cytokine [interleukin-4 (IL-4), IL-6, IL-10, transforming growth factor beta1 (TGF-beta1), monocyte chemotactic and activating factor (MCAF), granulocyte-macrophage colony-stimulating factor (GM-CSF), tumor necrosis factor alpha (TNF-alpha) and interferon gamma (IFN-gamma)] gene expression vectors were constructed and injected into rat skin. Transgenic cytokines in local keratinocytes and in the sera were assayed with ELISA. Our results showed that transgenic cytokines were markedly increased in keratinocytes at the injection site. The serum concentrations of IL-4, 6, 10 and TauGF-beta1 reached levels high enough to have systemic biologic effects. However, other cytokines used in this study could not be detected in the sera. Moreover, the serum transgenic IL-10 level after subcutaneous injection was significantly higher than after intramuscular injection. We suggest that keratinocytes can be used as a bioreactor to achieve systemic expression of cytokine genes by DNA injection, but the transgenic protein level in circulation depends on different kinds of cytokine. This level also depends on different target cells used for gene transfer.